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 Stockham: The Father of Digital Audio Recording is a mid-length documentary 
film that celebrates the life and achievements of former University of Utah professor 
Thomas Greenway Stockham, Jr. Despite Dr. Stockham's many accomplishments, his 
story remains relatively unknown outside of the audio engineering world, even at the 
University of Utah and in Salt Lake City, where much of his pioneering work was done. 
Various articles exist which document Stockham's achievements, but they do not capture 
his personality, his exceptional teaching abilities, or his perseverance to change the way 
we listen to music in the face of controversy. This film seeks to fill these gaps and to 
bring well-deserved attention to Dr. Stockham's story. 
 Using Michel Chion's concept of "audio-vision" as a theoretical basis, I set out to 
create a film that would interest and engage audio aficionados as well as the general 
public. I researched my subject as thoroughly as possible by searching online, poring 
through library archives, and pre-interviewing Stockham's family, friends, and 
coworkers. I sought and successfully raised limited funds for travel, crew, equipment, and 
other expenses. I then traveled to Moab, Lake Powell, and Seattle to conduct roughly a 
dozen video interviews with many of the people I had pre-interviewed. I collected and 
digitized a wealth of archival photos, videos, and audio examples of Stockham's sound 
experiments. Finally, I edited together a rough cut of the film. A final cut was not 
achieved, however, I was offered a summer internship with KUED and a partnership with 
the Utah Film Center that will provide the time and resources necessary to polish the film 
for wider distribution. It is my hope that Stockham: The Father of Digital Audio 
	  	   iii 	  	  
Recording will be distributed in the film festival circuit or on public television, but 
ultimately, the film will be made publically available online for use as an educational and 
historical resource. It will help to preserve and disseminate a heretofore untold story of 
great relevance to the history of modern audio recording, Salt Lake City, and the 




NOTE: A DVD copy of the rough cut of the film has been included with this written 
portion. 
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INTRODUCTION 
 
 In February 2013, I stumbled across an article in Continuum magazine entitled 
"Pioneer in Sound" (Webb). The article begins: 
 The first person to create a practical method of recording and playing digitized 
 sound was the University of Utah’s own Thomas G. Stockham, Jr., an associate 
 professor of electrical engineering and computer science.  
Who? I could hardly believe what I was reading.  
 I've been fascinated by music for as long as I can remember. My parents met in 
their high school marching band: my mother played the saxophone, my father played 
percussion. Some of my earliest memories are of my mother singing to me just before 
bed. I played the piano for over a decade. Many of the most emotionally insightful 
experiences of my life have occured while listening to a powerful piece of music 
(digitally recorded and edited, of course). 
 In college, my interest in sound grew further. I enrolled in Sound for Film, Music 
Technology, and Physics of Audio and Video, which quickly became some of my 
favorite courses of my undergraduate experience. It was in those courses that I learned 
about the physicality of sound, how it vibrates and reverberates in all three dimensions 
around us, compressions and rarefactions of air funneled by flaps of cartilage and skin to 
leave their fleeting imprints on a tiny membrane in the ear. It was those courses that 
opened my eyes and ears to the yawning chasm of possibilities of digital audio: the 
ability to make infinite copies and store music without degradation, the precision with 
which one could edit samples, the opportunity to create and modify sounds that nobody 
had ever heard before. 
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 Here I was reading an article about the man who made all of that possible. A man 
I'd never heard of before, who happened to be a former professor at the very university in 
which I was enrolled.  
 I immediately set out to learn more about Stockham. I contacted the article's 
author and the magazine's editor, and got in touch with Stockham's wife, Martha. I 
searched online. I pored through the 131 boxes of Stockham's collection at the Marriott 
Library. In the course of a single jam-packed month, I created a seven-minute film about 
Stockham titled Genesis (Katz). 
 But in the course of creating that film, I discovered that Stockham's career was far 
more prolific than I'd realized. Not only did he invent the first practical methods of 
digitally recording and editing music, he also created mathematical algorithms that have 
been used for everything from Hubble Space Telescope images to improving X-ray and 
reconnaisance photos and hearing aids (Hammack, Martha G. Stockham). He was the 
principal investigator on a panel of six national experts appointed by Judge Sirica to 
investigate the infamous 18.5-minute gap in a critical Watergate Tape. Stockham and the 
other members of the panel eventually reported that the gap was caused by at least five 
separate, deliberate erasures and re-recordings, leading to the tapes being turned over to 
Congress and, ultimately, to the resignation of President Nixon (Oppenheim).  He is the 
only electrical engineer on record to ever receive a Grammy, an Emmy, and an Oscar 
(Hammack).  
 Furthermore, I learned that Stockham's story went far beyond his professional 
accomplishments. In addition to his groundbreaking research in digital signal processing, 
Stockham was an important mentor to other pioneers in the fields of digital signal 
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processing, computer graphics, and electrical engineering (Lee). He was a loving father 
who often took his family on trips to southern Utah, and loved boating on Lake Powell. 
Stockham's son recalls that his father used to give pitch pipes to other boat drivers in their 
party and instructed them to blow on it. By pressing the gas until the engine pitch of their 
boat matched that of the pipe, they guaranteed that both boats would travel at the same 
speed (Stockham, Thomas III). Stockham was also a certified aerobatics instructor and an 
expert skier, and was highly knowledgeable about geology and astronomy (Oppenheim). 
He shared his knowledge freely with anyone who cared to listen.  
 In short, there was far more to Stockham's story than I could ever hope to fit into 
a seven-minute film, and I felt that it deserved more time and energy. Thus, I set out to 
create Stockham: The Father of Digital Audio Recording, a 25-minute documentary film 
that would tell Stockham's story more fully and faithfully.  
 I wanted to make a film that would: 
a) be seen by as many people as possible, and therefore appeal not only to audio 
enthusiasts but also to the general public 
b) be artistically interesting as well as infomative and educational 
c) capture an important piece of history of audio recording, Salt Lake City, and the 
University of Utah 
d) bring Stockham to life and make him feel like a person you could actually imagine 
sitting in a room with. 
 
I also wanted to gain hands-on experinece with mid-length, independent documentary 
filmmaking. 
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THEORY 
Raising the Dead 
 Tom Stockham was not an emotionless robot who sat in a laboratory all day 
cranking out inventions and mathematical algorithms. He was a human being, flesh and 
blood, and he cared deeply about the work he did and the people in his life. The more 
time I spent with Stockham's family and the more I learned about him, the more I realized 
that his character, not his accolades, was the most interesting part of his story. He was as 
mischievous as he was meticulous; as caring as he was charismatic. I came to view his 
professional achievements as a natural outward projection of his personality, disposition, 
interests, and desires. Accordingly, I had no intention of making a film about Stockham 
that portrayed him as a list of inventions and accomplishments. I wanted my audience to 
feel like Stockham was a real, knowable person with whom they could imagine sitting 
down and having a conversation.  
 Unfortunately, Stockham passed away over a decade ago, which made it difficult 
to make a film about him that adequately captures his persona and complexity. But as I 
went through the research and interview processes, I began to recognize several 
important assets that could make it possible for me to bring Stockham to life before an 
audience. 
 First and foremost, Stockham made deep and lasting impressions on those who 
knew him. Even after ten years, the marks he left on his wife, his children, and his friends 
are still evident in the way that their voices tremble when they think of his untimely 
Alzheimer's diagnosis, or the way their eyes shine when they remember how their father 
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could name every strata of rock on their hikes through southern Utah. It is their 
recollections of Stockham that bring him to life and remind me of the power of his story. 
 Secondly, I was able to track down a sizeable number of archival photos, videos, 
and audio recordings of Tom. In particular, many the photos of Tom that I found at his 
wife Martha's house truly display his personality and show the life he lived. These photos 
are a direct connection to Tom for my audience. When an audience can actually see the 
face of the man that's being described in the context of stories about him, it forges a much 
stronger bond between them. 
 Finally, video provides a unique set of tools that transcend both space and time. It 
allows me to edit together archival and original materials that may be otherwise 
unrelated, and to employ the sounds that were so important to Tom, in order to reveal 
detailed emotional information about Stockham and the way in which he viewed the 
world.   
  
Audio-Vision 
 In approaching Stockham: The Father of Digital Audio Recording, I also wanted 
to centralize the film's musical score and sound design without sacrificing attention to the 
quality of the film's images and content. When it comes to student filmmaking especially, 
cinematography and visuals are often prioritized, while sound and music are often 
overlooked until it is too late. The subject of Stockham was also a pioneer of digital 
audio, so I felt that the sound and music of the film should play a central role in the 
telling of his story. 
 For far too long, sound has taken a back seat to images in cinema—it has been 
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considered a secondary element, or at best it’s been considered totally separate from the 
images themselves (Chion, xxv). Even the words “cinema,” “film,” and “movie” all relate 
to the imagery of films, clearly suggesting a dominance of the visual aspects of the art. 
Yet sound is, biologically speaking, one of the most primal and trans-sensory modes of 
perception that human beings possess. It is the first mode of perception that is fully 
activated in humans. While we gestate in the total darkness of our mother’s womb, our 
vision serves no purpose, our senses of taste and smell are irrelevant, and our sense of 
touch is muted by the amniotic fluid in which we are suspended. But beginning at about 
four and a half months after conception, we hear our mother’s voice, her breath, her 
heartbeat (Murch, vii). In addition, these sounds are not limited to a single form of 
perception; according to film theorist Michel Chion, rhythm is the essential trans-sensory 
dimension. In other words, rhythm isn’t just heard—heartbeats and changes in pressure 
on the body wall are felt, and after birth, we begin to see rhythm as patterns (Chion, 136).  
 Furthermore, the subject of Stockham was a pioneer of digital audio. One of 
Stockham's greatest passions was listening to high-fidelity music, and he was frustrated 
for much of his life with the loss of quality that occurred between a live performance and 
the playback of an analog recording of that performance. It would be a disservice to 
Stockham to create a film about his life that does not prioritize high-quality sound and 
music. 
 This being said, in the context of any film, I don't believe that sound should be 
considered more important than image; rather, each of these elements affects the other. 
While the images one might see on screen and the sounds one may hear during a film 
have probably come from completely different places and are physically unrelated, when 
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those two elements coincide simultaneously, the human brain mentally fuses them 
together, and they become inseparable. Because of this phenomenon, Chion calls the 
experience of watching a film “audio-vision.” The idea behind this word is that it’s 
impossible to simply “watch” or “hear” a film—in fact, audiences do both at the same 
time. What one sees is different depending on what one hears, and vice versa (Chion, 
xxvi).  
 I tried to prioritize the sound and music of Stockham by seeking out a composer 
and sound designer near the beginning of my production process. I wanted to cultivate a 
relationship early on and share content and ideas back and forth throughout the creation 
of the film. Based on conversations with my peers, this strategy appears to be highly 
unusual. Most film students wait until the final weeks of post-production to contact a 
composer to score their film.  
  I also discovered some of Stockham's sound experiments during my research 
process for Genesis, and I knew that his company, Soundstream, had made a large 
number of high-fidelity digital audio recordings for commercial release. I eventually 
learned that Martha had Soundstream's entire music catalogue on CDs in her basement. I 
decided to use these unusual and remarkable assets as an emotional connection to 
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PRACTICE 
Pre-production 
 Once I had evaluated the assets at my disposal and decided on the approach I 
wanted to take in the creation of this film, it was time to do some serious research. I went 
back to my initial sources (the Marriott Library, online searching, and Martha Stockham) 
and dug deeper. I found that the most valuable sources of information by far were my 
personal interviews with Martha and others who knew Stockham. Their stories and 
ability to immediately answer a steady stream of my questions provided a wealth of 
knowledge that allowed me to connect the dots between different parts of Tom's life. 
 Using this information, by fits and starts I went through several iterations of 
outlines and created a partial script of the film. I was thoroughly underwhelmed with the 
fruits of my labor. The final outline was dull and straightforward. The few scenes I was 
able to script were not bad, but relied heavily on content from interviews that I hadn't 
conducted yet, so the dialogue was anything but guaranteed. After weeks of desperately 
trying to pull something better out of thin air, I realized that there was simply no way 
around it: this was going to be a messy process. I was going to have to collect whatever 
footage and materials I could, but structure the film in the editing room. 
 I created a list of potential interviewees. High on that list were Stockham's wife 
and children; his former students from the Massachusetts Institute of Technology and the 
University of Utah; his former employees at his company, Soundstream; and his co-
workers in the Departments of Electrical Engineering and Computer Science at the 
University of Utah. Some of these interviewees were located in Salt Lake City, but many 
others were scattered across the continental U.S., from Moab, to Seattle, to California, to 
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Cleveland, to Boston. I prioritized the interviewees according to their knowledge of 
Stockham and the proximity of their location. 
 After wrestling with the idea for well over a month, I made a critical decision: I 
chose to be my own producer. Rather than finding a partner to help me, I wanted to take 
charge of my own budget, fundraising, crew, equipment, scheduling, legal issues, and the 
other countless duties that a producer is tasked with. I made this decision partly as an 
active choice and partly out of necessity. One of my goals when I set out to create this 
film was to gain experience with independent documentary filmmaking, and although I'd 
already made documentary films, none of them were extensive enough to require 
attention to things like budgeting, fundraising, and legal issues. I wanted to gain 
experience in those areas and understand firsthand what it takes to create an independent 
documentary. But I also didn't believe that I would ever find somebody who would be 
willing to invest the necessary time and effort to be my producer with little or no 
compensation. 
 As it turned out, some of my producer tasks ended up being easier and more 
exciting than I thought, and others ended up being more difficult and grueling than 
anticipated. I set a preliminary budget of $10,000, and was able to raise nearly half that 
amount in the first few months-- a welcome surprise. I found a cinematographer, a second 
camera operator, a production sound mixer, and a sound designer/composer, without 
whom the project never would have been possible. I selected equipment that I felt would 
best fit our needs. I narrowed my shooting locations to Salt Lake City, Lake Powell, 
Moab, and tentatively Seattle and Boston. I conducted pre-interviews with many of my 
interviewees. I recruited an enthusiastic law student and partnered him with a practicing 
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attorney to help with legal hurdles. I created a timeline and a schedule: pre-production 
would span September-October, production would run from November to mid-February, 
and post-production would span February-April. Production had to be spread out over 
many months because of travel arrangements and scheduling conflicts between myself, 
various members of my crew, and my interviewees. By the end of October, I was ready to 
shoot. 
 
Production, or The Big Mess, Part 1 
 As production commenced, it became immediately apparent that the interviews 
my crew and I conducted would make or break the film. Some went better than others, 
and each had a new lesson in store for us. 
 I tried to prepare for each interview in roughly the same way: I pre-interviewed 
my interviewees at least once, took notes, and created a list of priorities and questions. I 
had never conducted pre-interviews prior to this project, and they turned out to be 
extraordinarily helpful. My pre-interviews allowed me to build a relationship with my 
interviewees ahead of time, so that when we finally sat down for an interview, we trusted 
one another and our conversation flowed more easily. They also gave me an opportunity 
to feel out each interviewee's strongest areas of knowledge about Stockham, so that when 
the cameras were rolling, I didn't waste time asking questions that they could not answer. 
 Each interviewee, however, had their own idiosyncracies and preferences. Some 
became visibly nervous at the first sign of a camera, while others were easygoing and 
relaxed, unfazed by our production setup. Some interviewees could talk for hours on end 
with hardly a single question asked, while others needed frequent prompting. One 
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interviewee actually requested a script and an extensive dialogue about their responses 
beforehand. Perhaps naively, I was surprised at the range of responses I got from various 
interviewees to the same scenario. 
 In addition, I found that I often had too many crew members on hand during 
interviews. In general, the more crew members and gear I brought, the more 
uncomfortable and unnatural my interviews felt. I initially shot my sit-down interviews 
with the following set-up: a primary camera (either a DSLR or camcorder), a second 
camera at a second angle, a key light (often tungsten), a fill light (often a color-
temperature-adjustable LED panel), and a back light (often tungsten), an overhead 
shotgun microphone on a C-stand, a lavalier microphone on my interviewee, and another 
shotgun microphone on my primary camera. My cinematographer operated the primary 
camera and monitored camera audio, my sound mixer monitored the overhead shotgun 
and lavalier mic, my second camera operator took care of the secondary camera, and I 
supervised the whole process and asked questions to our interviewees. I found that this 
was a great setup in terms of production value, since it allowed me to cut between two 
different camera angles and choose between three separate signals from three 
microphones, but it was overkill. My interviewees laughed nervously about the jungle of 
equipment we had set up around them. I was often flustered before the interview began 
because of the huge quantity of gear to set up and monitor. It was more difficult to get the 
lighting and framing to look good because two cameras and two camera operators were 
both trying to get the best shot. 
 In some cases, this setup saved an otherwise unusable interview, because one 
camera was out of focus or stopped recording unexpectedly, or the signal from one or 
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more of the microphones was marred by clothing noise or slapback. But through some 
trial and error, I found that the benefits of simplifying my recording setup outweighed the 
downsides. I was more relaxed, my interviewees were more relaxed, and our 
conversations flowed more naturally. The primary camera and primary microphone 
almost always captured excellent material since my crew and I could focus our energy on 
fewer pieces of gear. It required some multitasking, more heavy lifting, and extra 
attention to detail, but I felt that the content was almost always higher-quality. 
 During production, I also collected and digitized a large quantity of archival 
material. Special Collections at the Marriott Library was able to help me sift through 
Stockham's huge collection to select and digitize the best A/V materials, including photos 
of Stockham in the U of U's labs and video and audio recordings of his experiments with 
the Caruso records. By a stroke of luck, I met their photo specialist and discovered that 
the Marriott possessed a dozen boxes of Stockhom's unprocessed photos that had not yet 
been officially added to their collection.  
 I also sought archival materials from Martha Stockham and her children. After an 
afternoon and evening of digging through a cramped closet beneath Martha's stairs, we 
unearthed a goldmine of material. From old Kodak slides of family vacations, to VHS 
tapes of Stockham's various award ceremonies, to voice memos and 1/8" audio tape, 
these materials provided a crucial link to Stockham's past that made his story infinitely 
more personal and relevant. After some negotiation, the Marriott agreed to digitize all of 
Martha's photos, but I had to use a third party for the digitization of the various tapes and 
reels. 
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Post-Production, or The Big Mess, Part 2 
 Production did not wrap up as quickly or as neatly as I had anticipated. Even 
giving myself a full three-and-a-half months to collect material was not quite adequate. 
By the time I reached mid-February, I had conducted nearly all of my interviews, but I 
still did not have my archival materials digitized, and I had barely logged any of my 
original material.  
 In August I had drafted what was, in my mind, a very solid plan for pre-
production. I had intended to log all of my footage meticulously and use the materials I 
had collected to edit together a few rough scenes during my production process. This, I 
thought, would make it much easier for me during the post-production process, since I 
would be able to quickly locate a particular quote or clip of b-roll, and I would already 
have a starting point for a rough cut. I wanted to get to a rough cut by the end of 
February, since that would give me ample time to continue editing and refining 
throughout March and April and an opportunity to collect any other important material 
that might be missing. 
 There were two problems with this plan. Firstly, I found that it took me about five 
hours to log a single, one-hour interview, and I had already accumulated dozens of hours 
of interviews and b-roll. Between staggered interviews and ongoing scheduling, and 
organizational, fundraising, and legal challenges, there wasn't time to adequately log 
footage, much less edit together a few rough scenes. Secondly, even if I had been able to 
log all of the footage, the sheer quantity of material made reaching a rough cut totally 
impossible. 
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 This was a major turning point in the creation of Stockham. I finally accepted that 
I could not do all the postproduction by myself; it was time to ask for help. I was 
fortunate to find a co-producer who was willing to take on some of my budgeting, 
fundraising, scheduling, and legal tasks. I had a hard time finding anybody who was 
willing to go through the monotonous process of logging footage, but I was able to recruit 
other film students to help me organize my footage and cut down my b-roll into a few, 
shorter "best-of" sequences. Without the contributions of these individuals, I very much 
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RESULTS AND REFLECTIONS 
 I thought the day would never come, but I finally completed a rough cut of 
Stockham: The Father of Digital Audio Recording. Though far from finished, the dust has 
settled a bit, and I can see the progress I made. Some of my original goals were achieved, 
but a significant amount of work remains to be done. 
 With the exception of the news clips and rememberances at the start of the film, 
the rough cut uses a relatively chronological timeline that moves through Stockham's life 
from the time he first becomes interested in music until his death. The narrative is 
primarily comprised of the interviews I conducted, along with some b-roll of southern 
Utah, Soundstream's equipment, and archival photos and video. I had so much content 
from my interviews that I was able to escape the use of narration altogether. 
 I feel that one of my biggest successes in the rough cut was creating a film that 
would appeal to a wide variety of people by bringing Stockham to life and focusing on 
his character, rather than his technological achievements. I tried to highlight the 
interviews with Stockham's family in particular, because they reveal information about 
Stockham that is completely absent in nearly all of the literature that I've encountered 
about him. Martha's story about how she and Tom met is an excellent example. Even 
though that story seems unrelated to Tom's career and development of digital sound, it 
shows his integrity and the profound love he felt for those closest to him. It also shows 
the deep impression that Tom left upon Martha, because she remembers the story so 
vividly, even after many decades. 
 I also feel that the rough cut successfully captures Tom's story as an important 
part of history. My interviews with John Newton, Bruce Rothaar, and Jules Bloomenthal 
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(all former employees of Soundstream), as well as Harry Lee (a former student of Tom's 
at MIT) gave historical and technical context to Tom's innovations in the areas of digital 
signal processing and digital audio recording and editing. For the uninitiated, the 
educational component of this could be made much stronger with animations and other 
visuals that would help illustrate the complex technical concepts that they worked so hard 
to simplify. I plan to incorporate these elements into future edits. 
 One of the major shortcomings of this cut is that it does not centralize the musical 
score or sound design as I had originally intended. In fact, there is no musical score at all, 
with the exception of a few pieces of temporary music at crucial moments. I was not able 
to involve my sound designer and music composer throughout production as I had hoped. 
I became so busy with other aspects of production that I was unable to edit together any 
significant material for him to work with. Also, the sound captured on-location was 
overall high-quality, but the sound mix has not yet been completed, so some interviews 
are obnoxiously loud while others are difficult to hear. Both of these deficiencies will be 
addressed in all future iterations of the film, but nonetheless, they are important missing 
components at this stage. Moving forward, one of the major ideas that my composer and I 
discussed is creating a score that will track the film chronologically, such that during 
Tom's childhood, the score will sound like scratchy vinyl, and as Tom grows older, the 
score will become fuller, brighter, and richer, matching the advancements made in audio 
recording technology, until it reaches a climax during Soundstream's heyday. 
 I'm not sure that I would call the rough cut artistically interesting: it doesn't depart 
very much from standard documentary storytelling conventions, and, as stated above, it 
lacks an engaging musical score and sound design, which was one of the artistic goals I 
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was most excited about. Nonetheless, I think it is the only film I could have made given 
the unexpected challenges I was forced to confront throughout the process of its creation.  
 Stockham: The Father of Digital Audio Recording was the most ambitious project 
I have ever undertaken. I gave it everything I had. I certainly learned more about mid-
length, independent documentary filmmaking than I ever imagined I would. I 
significantly underestimated the time commitment required to create a project like this. In 
fact, when I first conceived of the longer version of this film, I imagined it as a feature-
length documentary-- and while there's more than enough compelling content in 
Stockham's story to fill a project of that length, I can't imagine the additional time I 
would have to spend on it. I also overestimated my own ability to multitask and initially 
took on far more responsibility than was necessary or healthy. If I were working on a 
studio-produced feature-length film, many of the areas of resonsibility that I shouldered 
(budgeting, legal, fundraising, etc.) would have entire departments of people dedicated to 
each area-- and that's before considering my creative duties as a writer, director, and 
editor. Working on this film made me realize that a film project of any scale or size needs 
a huge network of support and collaborators in order to be successful, and I am 
tremendously grateful for the people that provided those assets and made this project 
possible. It also gave me a deeper appreciation for the talent, level of commitment, and 
number of hours that successful documentary filmmakers put into their own films. 
 In the end, I did not successfully create a finished product, but I did generate a lot 
of support for Stockham and created venues and opportunities to continue to work on it.  
KUED offered me a summer internship in which I will continue to work on the film and 
use their resources and mentorship to finish and polish the film for wider distribution. 
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The Utah Film Center has also partnered with me to become the film's fiscal sponsor. As 
I move forward, I am proud to think that more people now know about Stockham's 
remarkable story, and I am hopeful that it will spread further as I continue to grow with it 
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